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2 ,5 -Dimethy l -4-phenylp iper id ine  and 3 ,6-d imethyl -2 ,4-d iphenylp iper id ine  were  obtained 
by reduct ion of the cor responding  subst i tuted pyr id ines .  Several  of the i r  t r an s fo rma t ions  
a re  examined.  

The convers ion  of subst i tuted pyr id ines  to the cor responding  p iper id ines  r e s u l t s  in the fo rmat ion  of 
s eve ra l  s t e r e o i s o m e r i c  f o r m s  of the la t t e r .  We se lec ted  2 ,5 -d imethy l -4-phenylp iper id ine  (II) and seve ra l  
of i ts  de r iva t ives  as the objects  of invest igat ions  in this r e spec t .  Piper idine  ri is  c lose ,  in a s t e r e o c h e m -  
ical  re  speet ,  to 1 ,2 ,5 - t r [me thy l -4 -pheny l -4 -p ipe r ido l ,  which was isolated in the f o r m  of th ree  d i a s t e r e o -  
i s o m e r s  [1]. A study of the s t e r e o c h e m i s t r y  of li and compounds c lose  to it makes  it poss ib le  to extend our  
knowledge regard ing  the spat ia l  s t ruc tu re  of these  p iper idols  and the i r  de r iva t ives  and will make  it p o s -  
sible to re la te  them synthet ical ly  and s te reospec i f i ca l ly .  

Four  geome t r i ca l  i s o m e r s  of II a r e  theore t ica l ly  poss ib le  ( their  poss ib le  convers ion  f o r m s  a re  not 
indicated in the scheme) .  

C~H5 . ~ C H ~  C~H5 H " ' " ~  -( OH3 H, CH 3 ~s"~ I C H 3  

H I] a If lib H IIC I:1 lid 

Struc tures  with equator ia l  phenyl g roups  a re  apparent ly  m o r e  energe t ica l ly  favorable  for  i s o m e r  lid and, 
poss ib ly ,  for  i s o m e r  rib. 

We have examined the reduct ion of 2 ,5 -d imethy l -4-phenylpyr id ine  (I) [2] by sodium in alcohol as well  
as the catalyt ic  reduct ion in the p r e s e n c e  of plat inum. As one would have expected,  a mix ture  of i s o m e r s  
(li) is fo rmed  by reduct ion of I with sodium in alcohol.  Th in - l aye r  ch roma tog raphy  indicated that II is  a 
mix tu re  of th ree  s t e r e o i s o m e r s :  R f  0.16, 0.32, and 0.78 [ e t h e r - m e t h a n o l  (2 :1) ,  a luminum oxide of ac t iv -  
i ty IV], 0.67, 0.75, and 0.93 [ e t h e r - m e t h a n o l  (10:1) ,  a luminum oxide of act iv i ty  IV], 0.13, 0.47, and 0.81 
[ e t h e r - m e t h a n o l  (2 : 1), a luminum oxide of act ivi ty  l'I]. To a ce r ta in  degree ,  the fo rmat ion  of a mix tu re  of 
i s o m e r s  was  conf i rmed  by a study of the p i e r a t e s  of li .  

The band at 3290 c m  -I  in the IR s pec t rum of II is a t t r ibuted to the va lence  v ib ra t ions  of the second-  
a r y  amino group bonded with an in t e rmolecu la r  hydrogen bond. The band at 1670 cm -1 is  a t t r ibuted to the 
deformat ion  v ib ra t ions  of the s ame  group.  The spec t rum does not contain a band at 880 cm -1 assoc ia ted  
with nonplanar  deformat ion  v ib ra t ions  of the C - H  bonds of the pyridine r ing.  

Only one of the i s o m e r s  of ]I was  i so la ted  as a resu l t  of cata lyt ic  hydrogenat ion of I; th is  i s o m e r  di f -  
fe red  in ch romatograph ic  c h a r a c t e r i s t i c s  f r o m  those indicated above.  Th in - l aye r  ch roma tog raphy  [(alum- 
inum oxide of ac t iv i t ies  II and IV, e t h e r - m e t h a n o l  (1 :1) ,  e t h e r - m e t h a n o l  (2 :1) ,  methanol ,  heptane,  me th -  
anol with added heptane,  and heptane with added methanol]  indicated the pur i ty  of the li obtained in this ex-  
p e r i m e n t  - a single spot on the c h r o m a t o g r a m  in the e t h e r - m e t h a n o l  (2 : 1) solvent s y s t e m  with R f  0.092 
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(A1203 with act ivi ty  II). Compar i son  of the isolated p i c r a t e s  of II a lso  indicates  that the i s o m e r  obtained by 
cata lyt ic  hydrogenat ion of I d i f fers  f r o m  the i s o m e r s  fo rmed  by reduct ion of I with sodium in alcohol.  If 
one cons ide r s  that  cis  addition of hydrogen occurs  p r i m a r i l y  during cata lyt ic  hydrogenat ion,  the i s o m e r  ob- 
tained by cata lyt ic  hydrogenat ion can be ass igned the IId s t ruc tu re  with c is  posit ioning of the subst i tuents  
at C2, C4, and C 5. Th ree  other  i s o m e r s  (IIa, b, c) a re  fo rmed  by reduct ion of I with sodium in alcohol.  
These  cons idera t ions  regard ing  the s t ruc tu re  of ]I a r e ,  of cour se ,  hypothet ical .  

N-Methylat ion of a mix tu re  of d i a s t e r e o i s o m e r s  1I also resu l ted  in the fo rmat ion  of a mix ture  of 
i s o m e r i c  1 ,2 ,5 - t r ime thy l -4 -pheny lp ipe r id ines  (V). 3 ,6-Dimethyl -2 ,4-d iphenylpiper id ine  (IV), which was 
isolated in the f o r m  of a single i s o m e r ,  was obtained in 64% yield by reduct ion of 3 ,6 -d imethy l -2 ,4 -d i -  
phenylpyr idine (In) [3] with sodium in alcohol.  

C6Hs C H ~ \ ~  ~ ~ C H 3 \ ~  CHa\ ~ C~H. C6tl 5 

I, Ill II,IV V CH3 
I, II, V R= 11; III, IV R= CBH 5 

1-Benzoyl-2,5-dimethyl-4-phenylpiperidine CVI) was obtained by Sehotten-Baumann benzoylation of 
II .  The band at 1640 em -1 in the IR spec t rum of VI is  a t t r ibuted to the s t re tching v ib ra t ions  of the amide 
group.  

E X P E  R I M E N T A L  

2 ,5-Dimethy l -4-phenylp iper id ine  (II). A. Sodium [60 g, 2.6 g-a tom)]  was  added to 20 g (0.109 mole) 
of I (bp 97-102~ m m ,  n~  1.5828) in 400 ml  of absolute alcohol.  The mix ture  was heated for  3 h, a f t e r  
which 50 ml of wa t e r  and 18% hydrochlor ic  acid were  added untii an acid reac t ion  to Congo Red was ob-  
tained.  The alcohol was  r em oved  under  a slight vacuum,  and the res idue  was sa tura ted  with po t a s s ium 
hydroxide.  The organic  bases  were  ex t rac ted  with e ther .  After  dist i l lat ion,  13.55 g (66%) of II with bp 
114-115.5 ~ (3 mm) was  obtained: n~  1.5330, d 2~ 0.9749, MR D 60.15, calc .  60.03. Found %: C 82.5; H 9.9. 
C13HI~N. Calculated %: C 82.6; H 10.0. 

Two c rys t a l  f r ac t ions  w e r e  isola ted on c rys ta l l i za t ion  of the p ic ra te  of II:  the f i r s t  had mp 178-181 ~ 
( f rom alcohol); found %: N 13.1; the second had mp 165-167 ~ (from alcohol). Found %: N 13.4. ClsH19N �9 
C6H3N307. Calculated %: N 13.4. 

B. A mix tu re  of 6.77 g (0.031 mole) of the hydrochlor ide  of I (mp 171-172 ~ in 40 ml of alcohol was  
dehydrogenated in the p r e s ence  of 0.3 g of pla t inum oxide at r o o m  t e m p e r a t u r e .  The calculated amount of 
hydrogen was absorbed  in 12 days.  The res idue  a f t e r  r emova l  of the ca ta lys t  and dist i l lat ion of the alcohol 
was dissolved in wa te r  and sa tu ra ted  with po ta s s ium hydroxide.  The organic  bases  were  ex t rac ted  with 
e ther .  Af ter  dis t i l la t ion in vacuo,  3.88 g (70%) of II with bp 118-119" (3 mm) was isolated:  n~ 1.5400, d~ ~ 
0.9900, MR D 59.74, calc .  60.03. Found %" C 82.3; H 10.1. CI3HI~N. Calculated %: C 82.6; H 10.0. 

The p i c r a t e  of II had mp 161-162 ~ ( f rom alcohol).  Found %: N 13.3. C13H19N �9 C~H3N307. Calcu-  
lated %" bT 13.4. Mixing of a sample  of this p ic ra te  with a sample  of the p ic ra te  of II descr ibed  above r e -  
sulted in an apprec iab le  melt ing point depress ion  (137-144~ 

3 ,6-Dimethyl -2 ,4-d iphenylp iper id ine  (IV). Compound IV with mp 127-128 ~ (from ethyl acetate)  was 
obtained in 64.5% yield by s i m i l a r  reduct ion with sodium in alcohol of III.  Found %: C 85.9; H 8.7; N 5.1. 
C19H23N. Calculated %: C 86.0; H 8.7; N 5.3. The p ic ra te  had mp 206-208 ~ (from alcohol).  Found %: N 
11.2. C19H23N'C~H3N3OT. Calcu la ted%:  N 11.3. 

1 ,2 ,5 -Tr ime thy l -4 -pheny lp ipe r id ine  (V). F o r m i c  acid [7.53 g (0.1 mole) of an 85% solution] was  
added dropwise  to 7.73 g (0.041 mole) of II (obtained by reduct ion of I with sodium in alcohol) and 1.35 g 
(0.045 mole) of pa ra fo rma ldehyde .  The mix ture  was  heated until evolution of ca rbon  dioxide ceased ,  40 ml  
of wa t e r  was added, and the mix ture  was t r ea t ed  with sodium carbonate  in the p r e s e n c e  of e ther  to give 
6.04 g (73%) of V with bp 105-106 ~ (1.5 ram): n~  1.5235, d] ~ 0.9551, MR D 64.97, calc .  64.99. Found %- 
C 82.8; H 10.4; N 6.7. C14HzlN. Calculated %: C 82.7; H 10.3; N 6.9. The hydrobromide  had rap 222.5- 
224 ~ ( f rom acetone).  Found%: N4 .6 .  C14H21N. HBr.  Ca lcu la ted%:  N4 .8 .  
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Two p ic ra t e  f rac t ions  were  obtained f r o m  V. The f i r s t  had mp 138-154 ~ (from alcohol).  Found %: 
N 12.6. The second had mp 200-202 ~ ( f rom alcohol).  Found %: N 12.9. C14H21N �9 C6H3N307. Calculated %: 

N 13.0. 

1 -Benzoy l -2 ,5 -d imethy l -4 -pheny lp ipe r id ine  (VI). Benzoyl chlor ide [4.3 ml  (0.037 mole)]  was  added 
dropwise  with constant  s t i r r ing  to a mix tu re  of 6.5 g (0.034 mole)  of 1I (obtained by reduct ion of I with 
sodium in alcohol) and 8.75 ml  (0.037 mole) of 20% po ta s s ium hydroxide.  The reac t ion  p roduc t s  were  then 
ex t rac ted  with e ther .  The e ther  solution was success ive ly  washed with po t a s s ium hydroxide,  10% sulfur ic  
acid,  and wate r .  Compound VI [6.85 g (70%)] with bp 190-192 ~ (2 ram) was obtained a f t e r  drying with m a g -  
nes ium sulfate and dist i l lat ion.  Found%: N4 .7 .  C20H23NO. Calcula ted%:  N4 .7 .  

The IR spec t r a  were  r eco rded  with a UR-10 spec t ropho tomete r  f r o m  3800-400 cm -1 with LiF ,  NaC1, 
and KBr p r i s m s .  The samples  were  p r e p a r e d  in the f o r m  of KBr tab le ts .  

lo 
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